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ROUkDTABLE: Kuhn and Lederberg on ~lentlflclbought 
.  

.  

b 

A ‘Meeting of Biological 
And Philosophical Minds 

a 
. 

’ Q.WlnUma&youtty~bact&la? 
Dr. Lefhimg. Well, the work of other sclea- 

tistsbadmeideitlmpm3aottodlscoverwkther 
bactaiahadgettesoragaleuatbatwascalsis 
tentwmthe -ofgum?ticsresearthln 
mice end aher antmals. Befott that time. the 
IsmrettUylWJtbElVC!tWlSOitt-l 

rieds- Q.Dhlyoumeetwttbdb3 
Dr. LadetWq. I ml@ hare. But colncldental- 

1y.(la1946)therewasatColdSprlngHarborthe 
fintpostwarsympasiumon~aofmicrobes. 
Idca’tthlnkan)rooeimportaatlnthefieldaasleft 
outRqtlekeptsaytngborrexdUngnewwork 
was,but’lsn2ittoobedEect&adaVthe*easex- 
~ualprocess.‘Itwasanh&stiblesettlnglnwhlcb 
to say, ‘But they do.’ And I did. 

lherefollowed3ew3allKuIr!3ofln~,critlcal 
ditxassimdurlngw!lldlalltl&?-qlJutioru 
ahlbeputandthebulkofsd-could- 
vhe-lrest&t~exDerimentsbadno 

forms dar’t make a diffmce. But in most cas& 
they% made a difference because of part.iculW 
things going (x1 in the sciences, which were then 
permitted to come together or facilitated ti doing 
so. If the fields had been in different states or_ if, 
other flelds had been put together, again it’s likely 
notblngwouldbavebappened. Dr. -. permissim for hisciPlines td li 

Yargmm joke that begfm, HOW’S yau tifi? 
nle,imdstale msm?t fn both a2ses Is: cm-’ 
pared to -7 But seriously, tlmse who thhk 
aboutthesubbctamq2enstruckbyhmvlfttkts 
kmwn of %dentijlc thitqtfng” - and they ore 
sometfmea alarmal by hw loosely the term cm 
be~Ibr~nctlyl4Mdentfjlc~.?h 
WeekinRevkwinvitaltrromenwithaprrrfa- 
dUd-tntheSUbjeCttOthiJtkMlOUU:Ik. 
T?mnasS. Ku)qonetimephysfct3tandnn*aptd- 

meet one amt.&r. aren’t that easy to come by. 
Many lnstitutiaml settin@ wc&d not allow scien; 
tiststochangetbecharacteranddi~onofan 
invest@- or to enter fields in which they did 
not have credentials. It ad argue that cnzMng 
Qvlrrnmentsaheretbesethingsarepennissibl&~ 
eveniiyarcan’tforrx~nucleftoiuse,kanim- 
portantissm?of8deQc8management. a:; 

Separating Politics * :,: 
From Politicization 2 10 

mamaufy if#bnrfd &mk 

fured the Nxbl or scientijlc tzhqp? as a smtly 
rrh’oml prucus, auf Dr. &3sfuu Lederkra. a 

Plain Sense, 
The ‘Method’ 
And Creation 

Dr. Lederberg. Why do ~GU 
call that politicization? - : 

Q. Radioactivl~ is a p&t& 
cailpdrargedf=. 

Dr. Kpin Radloactivity*is 
som+-hg - and 
studied by sclcntists that b&3 
gotten involved deeply WtQ 
questions that are politic& 
ButIwarldliketotalkabont 
thatas!Jcaahgthatinw~ 
sdentists with politics. not as 
the politiciratim of science. * 

Tberearemoreareastaiay 
thanbeforewberethepmducts 
of-aredvastsoc?al 
consequence. Thus, scientists 
are more lnvohed in questions 
wltb political overtones. ‘mat 
makes problems. One of them 
is public misapprehension- of 
the extent to which expertise, 
say in radioactivity, enables3 
scientist to provide the COB 
Crete information called for by 
policymaken. 

Dr. Ldel-beTg. In utah;;t 
leaskakirgepartofthecoa 
trwersjr concern3 the amault 
of radioactivity released and 
the extent of human exIxxun+ 
to it. Tbe answers have a lot to 
do with the records that were 
kept and the credibility of the 
institutions involved. 2% 
cmm, people’s institutional 
affiliations will have a lot to do 
with what they say about the 
authenticity and veracity -of 
lTaxdsofpastevents. 

Q. Isn’t that polltin? 
Dr. IAm. Yes, but it 

may not be poIitidzin;r scien& 



-- -.- ---- --- 
1wcaldmytben’sagmup 

hem umt meku knowledge 
cl8im8. Thy&&t make them 
mtkhsi8dtbemme8atof 
attqxme8dum8mrae.ltlat 
WaJklmt-tbatlld- 
arerlgfe8ndcrsauad8t8am 
wrxmg,IutituaAImakeitab 
8utdto8q@altthattbemocb 
terprlm88rethemme. 

Q.SWdYrdeoabtMtKd 

Dr. Thomas S. Kuhn Dr. Joshua Lederberg 

ntudwdqltheirvkrrpointtnthatwayaud?mve 
l8%be8Qt8mptdtodotbe8awdthfogswith 
thdr~thatsd-tmve~. 

Q.Wbtrltbtbet&tschUfbcxa&md 
blprrr --? 

Dr.~Totbeatenttbatvervlittlebv 
w8y of 8dadic daDaaraaetan foll& for&i 
parQrrqtisptwttymuchamma!sa#. 
sdQtmmtmemetbod8m8halld~in 
douyufe,hutthntremaynotpashtotbeulti- 
mtte.Fauamp4e,!~~~dtem&weaskrrbetba 
8n~spadticm~logIcaI!ydefeatahk? 

R.KdE.YOU’XWtight.Sd~i8moRsytem- 
8tk.mtimbghl8- i8rarJlmwhthe 
logW#rUctnEdcoaUnmsaae.Inthat~, 
yWrem%~tobeabletotlWquisbsda# 
fImlmIaudmecmthehasi8dtbemetlroda8ed. 

R.I4&%rg+Butther&arelentlesrncJlin 
sdamrafelyfoundincvuydayaffairs.Ixxleedif 
~didfWit,m’dcaUthepersmwhooperated 
likemtlcoclrpllsive. 

Nonrational Reasons 
To Clutch at Old Beliefs 

AtbaPeofDr.KuIm’sboobhthattoanex- 

Q 
aeI&lKm-mtionalf8cta8make8dmtt!5ts 
rd8tnew~Dr.~,do- 

tJamlfactaspl8yarolehgemsIcs? 
Dr.l.4ddmg.Inmyview.tbeaefactorsare 

most imptntant in the choice of problems for 
study. For example, I was startled - and prlvi- 
leged-atage21toh&madeasurpcisingdis- 
cm-erg that involved merging bacteriology and 
genetics. That was amtmry to the wisdom of the 
time, which held that bacteria could not be 
txcssed since they had no genetics. 

I’ve been plaling about that ever since, be- 
cause I felt the discovery should have been made 
20 years before I was born. One can hardly give a 
rational explanation for the fact that it had not 
CYen been looked for. 

loopholes. such CrItIcal fozums rarelyhappen. 
Q.BIltuutllpndsumxy,umtherean~ 

kemdkmmtImtfmct&adosotbarea~? 
Dr. Lecl)abe%. Oh yes. Certainly among bat- 

terkAo@sts. It’s embodied in the class name, 
SchiEomycetu or ‘fl8sia1 tmgi.’ In the scale of 
nature,itwasoneofthe-al8hyw~&hec- 
terh were differentiated frmn more complex or- 
gaaim.3. It bad been a philmy of the distrib~ 
Urn of life, deeply fagrained. In fact, it had bt% 
come almost a camn of faith that lf yuu were a 
pure~logi8t.rrorku,lgw!thuncaltamiMted 
cultutu,theydidn’tdo~!ntautingirrm 
a ge0etic point of view. 

Dr. KuIm. Let me amplify your point, which 
seems tm little appreciated. In a sense, bacteri- 
olo&ts were taught to stop bacteria fmm chang- 
ing. Almtxt by deflnlticm, that’s what was meant 
byhacterialcuItwubeingpPn.SoatanetuIy 
stage, hilt into the 3ciaktist’s mtim of a pure 
blbeerMallturewa8tbe~anthatitbocm’t 
~~~~ti~)=“‘dldrhan)ousaw 

ssmtcne impurity. l%at typ of s 
8umptialmadeithaNItodl8coverthattbere~ 
geaetiailly txme changes in bacteria. 

So. you see, it kdt just stuhborrmf~s that leads 
people to hold m to an a~tmoded belief. ‘IXis Is 
something built Into scientific language and tech, 
n&p. You’d have to change your ideas of the ag 
propriate techniques for puriflcatim to accept a 
di8covery of the sort Dr. Lederberg made. 

Dr. Lederberg. How can we use such lnsigbts 
into sclentiflc change to promote more rapid 
scientific progress? I wc&er what Dr. Kuhn 
scald advise that might rationalize the pmcess? 

Dr. Kuhn. I’m roz sure as to how rpuch mtional- 
izstion need he dc03. Clearly there are time3 
when you’re going to say somebody’s going over- 
board; there are extremes one wants to avoid. 

But 11~2, you’ve said that one reason your field 
didn’t change earlier was because nothing had, 
rubbed the noses of bacteriologists and geneticists 
in each other’s work. My guess is that if sorneo(~ 
had bruught those vp together earlier on wltb- 
out something substantive on .which to focus and 
evidence that it was a good area to focus cm, noth 
ingtidhavehappened. 

I am inclined to say, then, that evolutionarypat- . . . 

.-. .  _.-_- -- --------o- _-..- - 

Q. Tlkem is an Jnteru4,pg 
cxmfuct hem, sfmz policymdP 

en mm% pass legislat!~ . . :.Z 
Dr. Leberbtrg. Yes, t.q 

wantanearmedhandits. 2.r ” 
Q . . ..aaldtbeytlmtosd@g 

cistsforabaslsfmrulemab 

dists’ job is to tell them the 
health risks; value judgmm$ 
belong to a larpx sphe* 
That’s a naive theory of segq 
mtim, but it’s something we 
ought toaspire to. : ‘: .’ 

6r. Kuhn, I am not sur6C; 
aftme. Then are oolicv de% srm to which scientifi-c firq 
ingsarerelerant,butforwhl~ 
these%dlngsaremtpreclse. 
cmough nor the theories devel- 
oped elxnJ&to permit ImllY- 
Gsofoutc&nesinanybuttt;e, 

vaguest terms. If scientists then respond to p& 
sure for definite, factual answers. they mislead 
policymakers. But if pdicymakers insist that only 
predse, factual answers will do, they reject the 
only help sd~tists can sometimes give. Under 
t&se V, I’m not sure the fact-value 
dichotomy is the appropriate ideal. 

Pursuing Odd Theories: I8 
And Extraterrestrials 1.: 

DrlK~Itbep;adsanwhatthelifeturr;ediut’ 
to be. There’s a story in contemporary philasophy 
that iUustrates what I mean. A spaceship fmm I 
EarthgoestoaplacecalledTWnEarth,whicb~: 
very much Lke Eath. There’s even this liquid, 
that lia amund in lakes, evaporates and rains, 
&MII again. On Twin Earth it’s caikd water. BUt 
when the cbedit from Earth analyzes the liq& 
it’s not H,O. it’s XYZ. e- .u 

l%em&agesupposedlysenttoEartbatthB 
mint fs ‘On Twin Earth water is XYZ not H,ljl- 
But that’s absurd. The wire should have r&d 
‘Back to the drawlng boards - our chemistry is 
wrmg. It doesn’t have a lvling for something that 
behaves like water and isn’t H,O.’ That kind of 
discovery would be revolutimry, for it’s incom- 
patible with the fundamentals of existing science; 

Dr. Iakrheq. 1 rrould think that just finding a 
TWn Earth, in the sense of a planet with an evolu- 
tionary pattern similar to au-s. would be shatter- 
ing. It would imply determinism of a seriesyf 
events to which we impute a random character., 

Dr. Kuhn. Wbetber one should pursue this kipd 
of search depends partly on how much it would 
cost and partly on how rewarding it would be’to 
kmw the answers. We are going to have to hw 

. band resources for that sort of enterprise. ;” 
Q. But this basbaulfng comes when scleuti$s 

boIdtopc@artbf3rksiuvirtuallyereryfleld. * 
Dr. Rilbn Are yuu suggestizig ,that because ota 

mrce shortage quirky pwple will be prevented 
terns ancl Internal developments are what mast 
frul:fully bring two groups of this sort together, 
ati I’m dubious as to whether one can spctd and 
rationalize the prucess. 

Q. Is scientific change largely accidental th&? 
Dr. L&de&erg. Institutional forms have con-~- 

quences; one can do something about those forms. 
Dr. Kuhn. I don’t mean to say that institutional 

_ 

Dr. K&IL That happer~, and it raises a difficdt 
issue of priorities. If ilnpopular views ati to be 
given an adequate hearing, we must build addi? 
ticnat machinery for experiments. That could be 
done, but only the political process can decide 
whether the costs would be justified. 


